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Methods
Marine larvae are known to undertake diel vertical migration, and this may be affected by larval development or the ability of larvae to metamorphose (e.g. Tapia & Pineda 2007) . To assess the effect of light on the position of early and advanced T. gratilla and C. rodgersii larvae in the water column, larvae were exposed to either darkness (0 µmol.m -2 .sec -1 ) or bright light (95 -100 × 10 µmol.m -2 .sec -1 , Schott KL1500 electronic light source). T. gratilla and C. rodgersii larvae were microscopically sorted into 'early' (rudiment, no pedicellaria) and 'advanced' (one or more pedicellaria) groups.
There were ten replicates per treatment. Replicates consisted of a 2 L plastic container (185 H × 120 Ø mm), containing a total of 1.75 L filtered sea water (FSW, 1.0 µm). The bottom and the sides of the containers were painted black, except for a 5 cm vertical strip to observe the larvae. Actively swimming larvae were selected from 10 L samples of the 300 L larval cultures that were left for 10 min to allow non-swimming larvae to settle out, sorted and added to each replicate (20 -30 in total) via pipette. Assays were conducted in a temperature controlled laboratory (25°C T. gratilla, 23°C C. rodgersii) between 13:00 -19:00 h, corresponding to when the 300 L larval cultures were exposed to light. The position of larvae in the water column was recorded after one hour using six equally spaced horizontal sections marked on each container.
Statistical Analysis
Differences between treatments in the proportion of larvae in the six sections of the containers could not be analysed directly as sections were not independent and violated the assumptions for ANOVA, i.e. larvae 'chose' one section out of the six sections (plus the bottom) that were available simultaneously. Therefore we used the section number (see Fig. S1 ) of the median larvae in each replicate for analysis. Thus low median values were indicative that larvae were concentrated in the uppermost sections of the containers and high median values were indicative of a spread of larvae throughout the water column (Table S1 ).
The median values were compared (light vs. dark, and early vs. advanced larvae) by two-way permutational analysis of variance (PERMANOVA, Anderson, 2001) using Primer 6 (Primer-E, Plymouth) with PERMANOVA + extension (v.6.1.11) software. The assumptions for ANOVA for the median values were not violated as each replicate was independent. The proportion of larvae (%) on the bottom of containers (i.e. ceased swimming) between light and dark treatments for early and advanced larvae were also compared using PERMANOVA.
Results
There was no difference in the number of larvae on the bottom of the containers between light and dark treatments for early (light -1.4% ± 0.6% , dark -2.6% ± 1.1 SE, F 1, 19 = 1.0485, P = 0.3236) and advanced (light -7.4% ± 2.8 SE, dark -2.2% ± 1.5 SE, F 1, 19 = 2.7763, P = 0.1177) T. gratilla, or early (light -46.5% ± 4.5 SE, dark -41.5% ± 3.1 SE, F 1, 19 = 0.9165, P = 0.3522) and advanced (light -37.5% ± 3.7 SE, dark -33.8% ± 4.2 SE, F 1, 15 = 0.4532, P = 0.5126) C. rodgersii larvae.
The position of T. gratilla larvae in the water column in response to light was dependent on a significant interaction between light and development (Fig. S1 , Tables S1 & S2). Early larvae exposed to light migrated down into the water column, whilst those in the dark congregated at the surface (Fig. S1 , Tables S1 & S2) . There was no difference in the median values between advanced larvae exposed to light and dark (Tables S1  & S2) , however there were fewer larvae swimming in the uppermost section in the light (96.8%) compared to the dark (75.9%) (Fig. S1 ).
Swimming behaviour of C. rodgersii larvae was affected by light, but not development (Table S2 ). Early and advanced larvae exposed to light migrated down into the water column, whilst those in the dark congregated at the surface (Fig. S1 , Tables S1 & S2). FIGURE S1: The effect of light (light bars) and dark (dark bars) on the position of early and advanced Tripneustes gratilla and Centrostephanus rodgersii larvae in the water column. Early larvae possessed a rudiment only, advanced larvae were more developed and possessed pedicellaria or tube feet extending from the vestibule. X axis numbers refer to six equal vertical layers used to determine the position of larvae in the water column. Data are means ± S.E., n = 8 or 10. TABLE S1: Median position of actively swimming early and advanced Tripneustes gratilla and Centrostephanus rodgersii larvae in six vertical sections of containers exposed to light and dark (see Fig. S1 ). Data are means ± S.E.
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